Background
The White Rock site is an extensive late prehistoric archaeological site lo cated in Jewell County, north-central Kansas (Figure 1 ) (Rusco 1960:48) .
Today this site lies near the north bank of Lovewell Reservoir on property managed by the Bureau of Reclamation (BOR). Similar sites are situated on nearby landforms, marking this locality as an attractive place of settle ment during late prehistory. This was noted by early Plains archaeologists who visited this and nearby sites as early as the 1930s (Cooper 1937; Lamb 1935) . Nonetheless, few analytical studies (Marshall 1969; Rusco 1960) focused on materials from this and other White Rock sites until relatively recently. Within the last two decades, renewed interest in these remains has led to further analyses and recognition of the significance of these remains in interpreting the past cultural dynamics of the Plains (e.g., Blakeslee et al.
2001
; Logan 1995 Logan , 1998b Ritterbush 2002a Ritterbush , 2003 Ritterbush and Logan 2000) . Rock Oneota site, the Warne site, are extensive sites located on surfaces with thick Pleistocene loess deposits overlooking White Rock Creek valley (Fishel and Leonard 1955:19-20) .
To the north the rolling upland loess surface ex tends approximately five miles to the Republican River valley. This portion of the Central Plains is characterized as mixed-grass plains near the transi tion to short grasses to the west.
The White Rock site is the type-site of the White Rock phase. This phase is the westernmost representation of the Oneota tradition and has been dat ed to the latter portion of the Late Prehistoric period (Logan 1995 (Logan , 1998b Ritterbush and Logan 2000) . Other White Rock phase sites have been re corded not only in this locality but also in southern Nebraska and other portions of north-central Kansas (Blakeslee et al. 2001; Logan 1993 Logan , 1995 Logan , 1998b Logan and Banks 1994; Logan and Hedden 1992; Marshall 1969; Newman 1963; Ritterbush 1998 Ritterbush , 2002b Logan 1991:87 94, 2000; Rusco I960; ) . These sites clearly indicate Oneota presence in the Central Plains and that Oneota occupation of the White Rock site was not an isolated occurrence. In addition, recent discoveries in southern Kansas reveal Oneota ceramics in assemblages assigned to the Plains Border vari ant (Bevitt 1999; Bevitt and Garst 2003) . The latter artifacts are believed to indicate exchange between (or cohabitation by) populations of the High Plains with White Rock or more eastern Oneota peoples during the Late Prehistoric period (Ritterbush 2002c (Ritterbush , 2003 .
The distribution of White Rock phase sites in the heart of the Central Plains places them in proximity to other late prehistoric sites occupied by indigenous Plains populations. The latter, referred to by archaeologists as the Central Plains tradition, may have shifted their settlements away from this area as Oneota peoples entered the region as migrants from the east between about A. D. 1250-1300 (Logan 1995 (Logan , 1998b Ritterbush 2002a; Ritterbush and Logan 2000) . No mixed assemblages of diagnostic White Rock Oneota and Central Plains tradition materials have been documented in this region, suggesting no or limited interaction between these popu lations. Differences between assemblages of these two traditions are most evident in the ceramics. The Oneota affiliation of the White Rock phase is most evident in the ceramics, which share distinctive attributes with Oneota potsherds recovered from Midwestern sites. The most characteristic of these are smooth surface treatment, rim form, and decoration. Like other late prehistoric Oneota ceramics, White Rock pottery is commonly decorated on the shoulder with parallel trailed lines that form nested chevrons, bordered by sets of vertical or oblique trailed lines, and embellished with punctates and other designs. White Rock ceramics clearly differ from typical Central Plains tradition vessels that have cord-roughened exteriors and rim, rather than shoulder, decorations. Despite the clear Oneota form of White Rock ceramics, they are distinctive in that they are occasionally simple-stamped and have much variability in temper. Unlike most Midwestern Oneota ce ramics, which are shell-tempered, White Rock pottery is tempered with var ied materials, especially sand, with limited amounts of shell (often very finely crushed) (Logan 1995; Marshall 1969; Ritterbush 2001; Rusco 1960) . Other artifacts from White Rock phase sites are generally similar to those from late prehistoric and protohistoric Plains assemblages, although minor variations appear to exist (e.g., Owada and Ritterbush 1999) . It is expected, based on the close correspondence of White Rock ceramic form and styles with those from Oneota sites to the east, that other similarities should exist.
One goal of this analysis is to describe a sample of chipped stone artifacts from the White Rock site and compare these to other Oneota assemblages as a test of the Oneota affiliation of the White Rock site.
Traditionally, Oneota research has focused on ceramics. Because of this, Oneota lithic artifacts have received little attention. Descriptions of Midwestern Oneota assemblages suggest that Oneota chipped stone tools are commonly informal or "expediently manufactured" (Finney and Craw ford 1999:51; Goatley 1995:162; Jeske 1992) . Informal tools exhibit "little or no effort expended in their production" (Andrefsky 1994:22) and can include arrow points, scrapers, knives, and other tools commonly formed from flakes or blades with minimal preparation or retouch. In order to de termine whether the White Rock people also relied on informal tools, a sample of chipped stone artifacts from the White Rock site was analyzed following a descriptive classificatory scheme developed for Midwestern as semblages (Lurie and Jeske 1990) . This model of data recording has been applied with minor modifications to late prehistoric Oneota assemblages recovered from the La Crosse locality in Wisconsin (Goatley 1995; Hollinger 1993) . A slightly modified version of this general classification scheme is also employed for this study. Given the general contemporaneity and ce ramic similarities between the La Crosse Oneota and White Rock sites, these assemblages provide a good comparative base. Information regarding other Oneota assemblages in the Midwest and Plains, especially from the Glen Elder site, another late prehistoric White Rock site in the Central Plains, is used when comparable data can be extracted from their published descriptions.
Methods
Data were collected for seven attributes for each chipped stone artifact: raw material, blank type, form, edge modification, completeness, weight, and artifact type. We added blank type to the existing classification system used by Lurie and Jeske (1990) , Hollinger (1993) , and Goatley (1995) in order to collect preliminary information on technology. Additional attributes (e.g., length and placement of working edge) were also recorded for specific tool classes (e.g., scrapers). All observations were made without magnification.
This study did not involve formal use wear analysis, although macroscopic evidence of edge damage was noted for certain tools (e.g., scrapers).
Raw Material
Lithic raw material identifications were based on macroscopic observations and comparisons with samples in the lithic comparative collection of the Archaeology Lab at Kansas State University and published descriptions of lithic materials from the Central Plains and Midwest (Auckly et al. 2000; Biasing 1984; Carlson and Peacock 1975; Haury 1984; McLean 1998; Mor row 1994; Wright 1985) .
Blank Type
We added the attribute of blank type to our data-recording scheme as a means of addressing whether specific forms of raw material were preferred by White Rock knappers. Identification of blank type was not based on a detailed technological analysis of the materials but did distinguish five gen eral blank types: flake, blade, biface, cobble, and tabular piece. We hoped information collected for this attribute would provide basic descriptive in formation, as well as clues to whether more detailed technological analyses may be useful. Blank types were defined as follows:
A flake is a piece that was intentionally removed through percussion from a core. Artifacts that exhibit flake attributes, such as remnants of a ventral and dorsal surface, were classified as being made on flakes. The term blade was used to describe any elongated flake that has two long parallel lateral cutting edges (this can include flake blades, lamellar flakes, and true blades). As a general rule, a blade is at least twice as long as it is wide. This criterion may not define all blades since some artifacts, such as scrapers, were modified or repeatedly sharpened along the distal end reducing the overall length of the original piece. In this case, parallel flake scars on the dorsal surface, in addition to parallel lateral edges were used to identify blade blanks. A bifacial blank is a piece that exhibits flake scars on both surfaces to the extent that it is not possible to tell whether the original piece was a flake, blade, or tabular piece. The term 'tabular piece' is a new class added to our scheme and may not be useful in all chipped stone analyses.
A tabular piece is a naturally occurring slab of lithic material that exhibits two generally parallel surfaces formed by natural bedding planes, cortex, or natural cortex-like material. This blank type may be unique to lithic subas semblages that include tools made on materials that naturally form in thin lenses or have parallel bedding planes, such as is common for Niobrara (Smoky Hill) jasper (Stein 2004) . The thinness of these pieces often pre cludes flaking beyond marginal retouch.
Form
All artifacts were assigned to a class defined on the basis of general form of blank preparation. This classification reflects overall tool form and does not reflect how the working edge was formed. (Lurie and Jeske [1990] de veloped this classification, which has been slightly modified by Hollinger [1993] and Goatley [1995] .) Five basic forms and one indeterminate cate gory have been defined: edge-modified piece, bifacial, unifacial, multifacial, and nonfacial.
An edge-modified piece is commonly a marginally retouched or uti lized piece of debitage characterized by minimal shaping, retouch or other modification. These pieces exhibit a single dorsal or ventral surface. This correlates with "Edge or Functional Unit Only" as listed by Lurie and Jeske (1990) but also includes blades that show human modification beyond removal from the objective piece. A bifacial piece is defined as an artifact with evidence that both faces of the piece have been shaped. These have at least one flake scar on each surface that cannot be traced to the edge of the piece. This type of flaking often produces artifacts with lenticular cross
sections. An artifact that is classified as a unifacial piece was shaped beyond the edge on only one face. This is identified by the presence on only one surface of at least one flake scar that does not originate from the edge of the shaped piece. Multifacial artifacts exhibit intentional flake scars on more than two surfaces. Classification of edge modification is based on Lurie and Jeske (1990:285 286) and interprets how the edge (rather than the general form) of the arti fact was modified (if at all) through intentional retouch or damage caused by use. Retouch is defined as at least three contiguous flake scars extending along at least 0.5 cm of the tool's edge and at least 1.0 mm onto the body of the piece (Lurie and Jeske 1990:285-286) . Use wear is identified macro scopically and arbitrarily defined as microflaking, battering, grinding, pol ishing, or rounding that extends less than 0.5 cm along one or more edges and no more than 1.0 mm onto the body of the piece.
The edge of a utilized or retouched artifact may exhibit unifacial, bifa cial, or unifacial and bifacial modification. An artifact that exhibits unifacial modification has one or more edges or edge segments that exhibits retouch or use wear extending onto a single face of the tool. A bifacial edge exhibits modification on both faces. If there is a combination of edge modifications, the artifact is described as having unifacial and bifacial retouch.
Completeness
Completeness describes whether an artifact is complete, nearly complete, or incomplete and which portion is present. Incomplete specimens may con sist of the midsection, a lateral edge, proximal or distal end, indeterminate end, or indeterminate fragment. Nearly complete scrapers are divided into more specific categories that include which side is missing. This is impor tant when analyzing working-edge placement (discussed below).
Measurements
Every artifact was weighed to the nearest tenth of a gram. The dimensions of complete artifacts (e.g., "knife" thickness, scraper length) were measured to the nearest tenth of a millimeter.
Artifact Type
The broadest category in which an artifact is described is artifact type. These formal-functional classes provide a means of describing and comparing White Rock Oneota Chipped Stone Tools 267 lithic assemblages at a general level, yet also allow more specific formal, technological, and functional analysis of specific artifact types. Lurie and Jeske (1990) do not include this category in their classification scheme.
However, Lurie (1990:218-219) refers to similar "paradigmatic classes"
that can be derived from their classifications. We adopted most of Goatley's (1995:306) terminology for tool type categories, although, since Goatley did not provide definitions for these terms, our use of these terms may vary.
Debitage was added as a class to separate unmodified from modified pieces. Utilized and retouched pieces were distinguished from one another using the above-mentioned guidelines for separating pieces showing evidence of probable use versus purposeful retouch. Goatley (Figure 1 ) (Stein 2004; Wright 1985) . It is easily identified by its color and texture (Carlson and Peacock 1975; Stein 2004; Wright 1985) . It is a relatively high-quality, homogenous chert that is commonly yellowish brown to brown; occasionally white, green or black; and yellowish red to dark reddish brown when heated. Niobrara jasper often forms in lenticular slabs with tan or white "cortex." This latter material is found on the exterior surface and as generally horizontal planes within the chert (making it diffi cult to distinguish between primary, secondary, and tertiary flaking debris).
As a silicified chalk, minute white specks are commonly visible in the ma trix. Although quality Niobrara jasper has a smooth texture, it is sometimes somewhat grainy. Occasionally, thin translucent to opaque white bands are present in the jasper. Several chipped stone artifacts from the White Rock site were made from a high-quality material believed, due to its brown to yellowish brown color, to be Niobrara jasper, but which is composed of semi-translucent (chalcedony-like) bands of clear to brown material. Flint Hills cherts include a variety of gray to bluish-gray cherts that occur in different Permian-age limestone members and formations that outcrop in the Flint Hills physiographic province, which extends from near the Kan sas-Nebraska border, through eastern Kansas, and into northern Oklahoma ( Figure 1 ) (Auckly et al. 2000; Biasing 1984; Haury 1984) . Color, inclu sions, quality, and form are highly variable and are rarely diagnostic of the different Flint Hills cherts. In general, colors range from light to dark gray, with shades of bluish or brownish gray, occasionally white, and yellowish or greenish gray. Flint Hills cherts also display a very broad range of color patterns, from uniform to finely or broadly speckled, mottled, or banded. Fossil inclusions include fusilinids, echinoid spines, crinoids, bryozoa, and brachiopod fragments (Auckly et al. 2000) . High-quality homogenous and almost translucent materials can be found among these cherts, but poor quality, soft and almost chalky samples can also be found. Chert within the Florence, Shroyer, and Three Mile members often occurs as beds of various thicknesses, but also occurs in rounded or oddly shaped nodules.
Nearly 70 percent of the chipped stone artifacts from the White Rock site are made from Niobrara jasper, while Flint Hills cherts make up ap proximately 21 percent of the subassemblage (Ritterbush and Logan 2000:265-266) . A small number of artifacts appear to be made from Ne hawka, Winterset or Stoner, and Burlington or other white unidentified cherts. The source areas for Nehawka, Winterset and Stoner cherts lie in southeastern Nebraska, northeastern Kansas, northwestern Missouri, and southwestern Iowa (Carlson and Peacock 1975; McLean 1998) . Burlington chert is available in southeastern Iowa, northeastern and central Missouri, and west-central Illinois (McLean 1998; Morrow 1994) . These are close to areas utilized by various Midwestern Oneota populations.
Analysis
Following is a discussion of the various chipped stone artifacts represented in the White Rock site assemblage. These include tools, blanks, and pre forms, as well as waste debris. Although cores and debitage may have served White Rock Oneota Chipped Stone Tools 269 as blanks for future tools, they are considered here to be waste debris, unless exhibiting evidence of use or retouch.
Cores
Cores are objective pieces from which flakes or blades were removed (An drefsky 1998:9-11, 80). They are distinguished from debitage by the pres ence of flake removal scars, lack of a ventral surface, and, to separate them from shatter, a recognizable point(s) of applied force. Six cores (including one utilized core, mentioned again below as a utilized piece) were recov ered from the White Rock site and make up less than one percent of the chipped stone subassemblage (Table 1 ). They range in weight from 27.6 to 119.9 g, with the smallest being incomplete (shattered by heat). Four of the cores, including the utilized core, are Niobrara jasper. One is of Flint Hills (probably Three Mile) chert. The remaining core is so heavily burned that the material is unrecognizable. All have an unpatterned multifacial form.
Debitage
Debitage is simply any piece that has been detached from a core and ex hibits no further evidence of human modification. There are 213 pieces of debitage (or 22.1 percent of the chipped stone artifacts) in this sub assem blage ( Table 1) . Most of the debitage consists of relatively small flakes with an average weight of 4.1 g. One relatively large tabular piece of debitage (Table 2 ).
The following discussion focuses on those artifact types interpreted as functional tools or prepared specifically as blanks or preforms.
Bifaces
Two hundred twenty-one bifaces were recovered from the White Rock site (Table 1) . These make up 23 percent of the chipped stone artifacts and near ly 30 percent of the tools in the study assemblage. Eighty-three bifaces are Nearly 81 percent of the bifaces are made from Niobrara jasper, includ ing many of the largest bifaces. Of these, more than 16 percent are formed on tabular pieces. In several instances, striations in the cortex of some of the larger bifaces made from tabular pieces suggest that an attempt was made to remove this chalky material or to use this often flat surface, perhaps as a cut ting surface or as a fine-grained abrader ( Figure 5 ). This pattern of scraped or striated cortex has been observed on other Niobrara bifaces, including some from the Glen Elder site (Donald J. Blakeslee, personal communica tion, 2004) . One biface appears to have been formed through bifacial flak ing of a blade of Niobrara jasper (Table 2 ). Ten percent of the bifaces are made from Flint Hills cherts. The remainder is of quartzite, Nehawka chert, and other unidentified materials.
It is difficult to identify the function of the bifaces at the White Rock site without formal use-wear analysis. More than one-third of the bifaces ex hibit edge retouch, suggesting purposeful shaping for use as a finished tool.
Many of these are relatively thin, ranging in thickness from 4.2-14.2 mm (mean = 8.5 mm), and have generally straight working edges along one or poseful sharpening of alternating edges of bifacial (often ovate) knives as they become dull from use, resulting in an increasingly diamond-shaped knife with multiple cutting edges. Many of the artifacts with beveled edges from the White Rock site are fragments, but opposite and adjacent edges are often alternately beveled as in the case of diamond-shaped (Harahey) knives (Figure 7 ). This suggests that these likely served as cutting edges rath er than backing.
Three of the Niobrara jasper bifaces in the White Rock site assemblage are waisted or have two shallow side notches. These notches are often sim ply formed by the removal of one or more large flakes from the side, closer to one end than the other. One of these objects has a broad blade with a convex, relatively thin, bifacially flaked bit (Figure 8a ). The sharpness of this edge may have made it appropriate for cutting or chopping. The poll end is also relatively thin and sharp, but is more roughly flaked. Another waisted biface has a flat poll end formed by an unmodified surface. The opposite or working end may have been broken and reworked as it is asymmetrical and fractured. The most protrusive portion of this end has a steep working edge that displays macroscopic wear suggesting a possible scraping function. The third waisted biface has an uneven poll formed mostly of natural surfaces and a convex working edge (Figure 8b ). Evidence of bifacial retouch of the working edge is partially masked by heavy wear resulting in a battered and rounded appearance. This tool may have been used for chopping materi als, such as wood, until it became dull from use. These tools do not show obvious signs of polish, which may result if used as hoes or other digging implements. Blakeslee, Peck and Dorsey's (2001:86-88) description of several Niobrara jasper celts from Glen Elder, a White Rock site along the Solomon River south of the White Rock locality, suggests a similar pattern of relatively crude hafted chopping implements. Bray (1991:105-106 ) also describes similar notched axes or hammers of chert from the Utz site in central Missouri.
Unifaces
A uniface is a tool, commonly made on a flake or blade that has been shaped on only one surface (Lurie and Jeske 1990:284-294) . In addition to their unifacial form, these tools can exhibit unifacial or bifacial edge Sixteen unifaces were recovered from the White Rock site (Table 1) .
These form a small percentage (2.1 percent) of the tool classes. Half of the unifaces are complete. Three-quarters were formed on blades, while the others were formed on flakes ( Table 2 ). The unifaces commonly exhibit unifacial (68.8 percent) or unifacial and bifacial edge modification (25.0 percent) (Table 3) . Two general kinds of unifaces are recognized in the White Rock lithic subassemblage. Nine (56 percent) are very similar to utilized or retouched flakes or blades, although they may have received some additional general shaping as evident from at least one flake not originating from the edge of the artifact. These meet the minimum requirements for a uniface but do not exhibit significant modification. Most have been used or unifacially retouched along one edge. In one instance, two lateral edges are retouched, and another retouched piece appears to have been reworked several times, resulting in an evenly and steeply retouched edge.
The remaining unifaces (7, or 44 percent) exhibit more extensive shap ing and likely served as knives or side scrapers, as indicated by one or more evenly retouched edges. One especially thin distal flake fragment has inva sive and marginal edge retouch on both lateral edges and the end. Another uniface formed on a flake has two marginally retouched edges and a ground or heavily worn edge adjacent to the striking platform of the original flake.
Scrapers
Scrapers are tools with one or more steep working edges (Goatley 1995:147) .
Edge angles are commonly greater than 50 degrees (cf., Andrefsky 1998:193) although tools with lower edge angles (30-50 degrees) may also be classi fied as scrapers based on general form (outline) and high degree of edge crushing and bright polish along the working end or edge (Benn 1991:37) . It should be noted that in this study scraper identification was based on arbitrary identification of edge steepness, rather than on measured angles. Use-wear (crushing) was identified macroscopically.
Two hundred forty-eight scrapers were recovered from the White Rock site. This is the most abundant chipped stone tool type within the study sample, making up more than one quarter of the lithic subassemblage and one-third of the chipped stone tools (Table 1 ). All but two scrapers have a unifacial form, one is bifacial and the other is edge modified. The majority (79.4 percent) were formed on blades while the remainder (20.6 percent) were made on flakes ( Table 2) . As is expected for scraping tools, nearly all (97.6 percent) in this assemblage exhibit unifacial edge modification (Table   3 ). The 186 complete scrapers range in length from 18-119 mm long with an average of 49.2 mm (S = 17.9). These tools were made from both Nio brara jasper (55.6 percent) and Flint Hills cherts (33.5 percent).
Although various studies of scraper function suggest these tools could be and were used on a variety of materials (e.g., wood, hide, bone, antler) and with different actions (Andrefsky 1998:193-194) , it is assumed that most of the scrapers from the White Rock site were used primarily to clean and work hides, especially from bison. Unmodified bison bone is abundant at White Rock sites and wood was probably of limited availability. Scrapers generally started out as long blades, but as they were used, their working edge became dull and needed to be sharpened again. After repeated use in this manner, scrapers would shorten to what are often call 'thumbnail scrapers' and be too short for further use. If we arbitrarily identify exhausted scrapers as less than two centimeters in length, only two of the complete end scrapers from this site fall into this category. This suggests that scrap ers were frequently abandoned before they became unusable. This might suggest that quality chipped stone resources were abundant enough to not require careful curation and recycling of those materials.
To further describe the variability among the scrapers at the White Rock site, we classified them according to placement of working edge(s). The edges and ends of each scraper were inspected for retouch and macroscopic evidence of wear (i.e., crushing). Working edges were defined based on the presence of both. It is possible, however, that edge preparation may be re lated to hafting, rather than use. Without microscopic use-wear analysis, it was impossible for us to identify polish or other wear patterns associated with hafting. Instead, we arbitrarily defined hafting preparation as retouch without obvious evidence of wear that extends approximately 10 mm or more from the proximal end along one or more lateral edges.
Nearly one-third (31 percent) of the scrapers are end scrapers, sharing the classic plano-convex form (Figure 9 ). More than half of the scrapers ap pear through macroscopic inspection to have been used along one or both of the lateral edges in addition to the end (end and side or distal-lateral scrapers). The remainder are single or double-sided scrapers that show no evidence of retouch along the distal end. These do not fit the classic end scraper description, but were assigned to this category due to crushing along the steep lateral edges. The presence of diverse forms of scrapers, judging from placement of the working edge, shows that the inhabitants did not rely on a single scraper form, rather a variety that suited individual, and potentially varied tasks.
It is unclear whether any of these scrapers were hafted for use. Using our criteria, it appears that few were formally prepared for hafting. Retouch along the edges near the proximal end of 27, or 10.9 percent of the scrapers is suggestive of hafting preparation. To date, scraper handles (for instance, of bone or antler) have not been identified in White Rock assemblages.
Triangular Points
This class of chipped stone tools is commonly referred to as unnotched (Fresno or Madison) arrow points because of their small size (less than 5 cm long) and triangular (pointed) form. Hollinger (1993:74-75) refers to similar objects from the OT site as small triangular bifaces rather than pro jectile points in order to acknowledge that some of these artifacts may have been used as knives, scrapers, or gravers. Although we recognize the possi bility of multiple functions for these tools, we prefer to use the term points rather than bifaces, since not all of these tools have a bifacial form. In some instances, they were formed through unifacial retouch of a flake or blade.
Twenty-nine unnotched points made from both Niobrara jasper and Flint Hills cherts were recovered from the White Rock site (Table 1, Figure   10 ). The majority (19, or 65.5 percent) are bifacial, although unifacial (7, or 24.1 percent) and edge retouched (3, or 10.3 percent) forms also are pres ent. The bifacial points were invasively flaked on each surface such that it is impossible to tell whether they were produced from a blade or flake. The edges of the White Rock points were frequently bifacially retouched (86.2 percent), although some (10.3 percent) included both bifacial and unifa cial modification (Table 3) ta arrow points, largely because they have a discernable hafting element or nontriangular form. Hollinger (1993:76-77) classified similar artifacts from the OT site as stemmed or side-notched bifaces. Given that the White Rock assemblage includes both triangular and nontriangular points with notches or a stem, we have chosen to simply classify these as notched and stemmed points.
The most anomalous point in the study assemblage is a relatively large (56.9 mm long, 24.3 mm wide, and 10.3 mm thick), stemmed biface (Fig  ure lid) . It is made of an unidentified opaque chert that is pink with a blackened tip and lateral edge. The coloring and potlids at the tip of the point indicate the material had been heated. This point does not match late prehistoric styles and may represent recycling of an earlier point. It is not unusual to find other point styles at Oneota sites in small numbers. (1993:77) noted three pre-Oneota stemmed and side-notched bifaces in the OT assemblage. Ten nontriangular points were recovered from the Tremarne site (Goatley 1995:152-153) . Blakeslee and others (2001:86) indicate that three pre-Oneota points were found in the Glen Elder assem blage. The lack of evidence for earlier components at the White Rock and OT sites suggests that these points were recycled by the Oneota occupants of these sites. The nontriangular points from the Tremaine site may be associ ated with an earlier Late Archaic to Middle Woodland occupation that ap pears to be represented in one portion of that site (Penman and Hamilton 1990, cited in Goatley 1995:152) .
Hollinger
The remaining three points in the White Rock assemblage are similar to the triangular points from this site, although they appear to be side-notched.
The first was made from a small, thin flake of Niobrara jasper and shows little evidence of modification (Figure 11 a) . Although the tip is missing, it is apparent that the flake had a generally triangular form. One edge exhibits 
Spokeshaves
Nine spokeshaves or purposely-notched artifacts were identified in this as semblage (Table 1 ; Figure 12 ). Since post-depositional activities (e.g., plow ing, excavation, or other forms of site disturbance) can damage artifacts and form notches, it is often difficult to macroscopically discern whether notches were formed intentionally or through use. We classified those arti facts with notches that appeared to have been retouched or showed obvious signs of crushing or other macroscopic wear as spokeshaves. This retouch or use wear is generally unifacial. The maximum diameter of the notches on the spokeshaves in this collection ranges from about 7 to nearly 19 mm.
Most of the notches are rounded, although two are V-shaped. In some in stances the notches are along the edge of a multi-purpose tool that has one or more additional working edges.
Two of the spokeshaves were formed on thin tabular pieces of Nio brara jasper that are now fragments of those original pieces. The notch on one of these artifacts is within a broken portion of the piece (Figure 12a ). Figure 12i ). In another case, the V-shaped notch is along the lateral edge of an end scraper near the distal working end (Figure 12h ).
Retouched Pieces
Retouched pieces consist of purposely-modified flakes, blades, or tabular pieces. Retouch is arbitrarily identified as at least three contiguous flake scars extending along at least 0.5 cm of the tool s edge and at least 1.0 mm onto the body of the piece from its edge (Lurie and Jeske 1990:285) .
One hundred sixty five artifacts (17.1 percent) in the study assemblage are defined as retouched pieces (Table 1) . More than half (54.6 percent) consist of retouched flakes, while nearly 40 percent are retouched blades (Table 2 ). Approximately 5 percent are tabular pieces with one or more retouched edges. A single retouched piece was produced from a cobble of Niobrara jasper and another was formed from a fragment of petrified wood.
Edge retouch was commonly unifacial (Table 3) . These pieces are extremely variable in form and include different kinds of working edges that would have been suited to different tasks, including cutting, scraping, and engrav ing. Three retouched flakes exhibit unifacial flaking along the lateral edges of the distal end of the flake, producing a projection that appears to have been used as a graver. As noted for the spokeshave-graver described above, gravers are commonly found in Oneota assemblages and could have been used for engraving, scoring or shaping bone, wood or other resilient materi als. Microscopic use-wear analysis is needed to identify the function of these and the other retouched tools.
Utilized Pieces
Utilized pieces are pieces of debitage that appear to have been utilized with little or no preparation of the working edge. Signs of use-wear were identified macroscopically and include microflaking, battering, grinding, polishing, or rounding that extends less than 0.5 cm along the edge of the piece and no more than 1.0 mm onto the body of the piece (Lurie and Jeske 1990:285) . We have included in this tool class one utilized Niobrara jasper core. This artifact appears to have been used, possibly for scraping, after it had been exhausted as a core.
Fifty-three utilized pieces (including the utilized core) were recovered from the White Rock site (Tables 1). In addition to the utilized core are 27 blades and 25 flakes showing signs of use (Table 2 ). All exhibit unifacial edge wear (Table 3 ). Many of these served as expedient tools overlapping in function with more formalized tools, such as knives and scrapers.
Discussion
This study provides a general description of the variability of chipped stone tools and debris from the White Rock site. Application of the above-de scribed classification system allows us to compare assemblages, especially those for which a similar classification system has been used (e.g., OT site [Hollinger 1993] , Tremaine site [Goatley 1995]) . Although frequencies of different tool types can be compared using this system, interpretations based on these comparisons should be tested against other data given the differences in sample sizes and the areas from which they are drawn. The White Rock lithic subassemblage is relatively small due to the limited na ture of the early investigations of this site. This sample is derived from a small, excavated portion of the White Rock site and arbitrary surface collec tions. A similar assemblage was collected from Glen Elder, another White Rock phase site in nearby Mitchell County, Kansas (Blakeslee et al. 2001; Marshall 1969) . Excavation procedures used in the 1930s at these two sites likely did not include systematic screening, and surface collecting often re sults in high grading or selection of the largest, most visible and patterned tools. As a result of limitations with this sample, the ideas developed herein will benefit from further analyses.
One observation resulting from this study is that less than one quarter of the lithic subassemblage is debitage, a small percentage given the amount of debris produced in the manufacture of chipped stone tools. A very low debitage frequency is also noted in the Glen Elder assemblage (Blakeslee et al. 2001) . Debitage frequencies closer to 97-99 percent are typical of late prehistoric Oneota sites in southwestern Wisconsin (Hollinger 1993 , Goat ley 1995 . The low frequencies in these two White Rock assemblages may be due to several factors. As noted above, one may be the field methods applied in the 1930s, with a possible bias towards larger and more formal tools. Another possibility may be that chipped stone tool production at this site was limited to the final stages of production and retouching of blanks, preforms, and tools or, at least, limited knapping within the areas excavated and surveyed in the 1930s. The low number of recognizable cores suggests that primary reduction was not a common activity at least in this portion of the site. Initial reduction may have occurred elsewhere, perhaps closer to quarry areas some distance from the site. A complementary explanation for the low frequency of waste debris is that the White Rock inhabitants utilized or reworked many of the larger pieces of debitage into tools. According to the classification scheme employed herein, these pieces would be identified (Table 1) . More than 22 percent of the tools consist of retouched flakes, blades, and tabular pieces. The general form of these was determined by characteristics of the blank. The remaining tools exhibit more symmetry and patterning. However, many are similar to retouched pieces in that they were formed from debitage or tabular pieces through minimal flaking. This is evident in the ability to identify the origi nal blank because extensive flaking did not obliterate its form. Scrapers, for example, which make up one-third of the tools, were made from blades and flakes with minimal unifacial retouch along one or more of the edges (Table 2 ). Unifaces and spokeshaves were also formed on blades, flakes, and tabular pieces with minimal modification. Bifaces and points generally ex hibit more extensive and invasive flaking, although a number appear to be informal in that preparation did not destroy the original blanks form. 1999) . Comments about scrapers from the Fanning and Utz sites suggest blades continued to be used at later western Oneota sites (Bray 1991:113; Wedel 1959:155-157) . Unfortunately, few published reports indicate the frequency of blades and blade tools in Oneota assemblages. Albeit based on limited data, it appears that Oneota peoples living on the western prairies and plains may have used blades or lamellar flakes more extensively than their eastern relatives. This hypothesis is based in part on documented ob servations of very few blades in the large lithic assemblages from late prehis toric Oneota sites in southwestern Wisconsin (Goatley 1995:150; Hollinger 1993:81) . We recommend that future analyses of Oneota assemblages in clude documentation of the frequency of production and use of blades or lamellar flakes. Likewise, focused technological studies of the lithics in west ern and other Oneota assemblages are needed to provide additional insight into how blades were produced.
It is clear from the analysis of the White Rock site lithics that blades were most useful in the production of scrapers (79.4 percent formed on blades) (Table 2 ). Elongated flakes are ideal for these tools due to their nat ural plano-convex form and length. The latter attribute allows for frequent sharpening of the distal working end, as well as providing a long lateral working edge. The edges of blades were also modified to form spokeshaves and cutting or scraping edges (cf. Blakeslee et al. 2001:88-89) . One pos sible explanation for the lower percentage of blades among the unmodified materials versus the tools may be that blades, more often than flakes, were specifically selected for scrapers and other tools, thus, not discarded as fre quently as waste materials. The size of scrapers in this study assemblage compares favorably, al though with some variation, with those recovered from the White Rock site during later expeditions and from other White Rock phase sites. The scrapers recovered in 1956 from the White Rock and nearby Interinili and Warne sites did not exceed the length of those in our study assemblage, except in one instance (Neuman 1963:267-268, 272-273, 283-284 shorter (24.6-34.9 mm) (Goatley 1995:148) . Longer occupation of these and other Oneota sites, perhaps combined with limited availability of siz able lithic materials suited for the manufacture and use of scrapers, may explain the generally smaller scrapers recovered from those sites (Blakeslee et al. 2001:91) .
In addition to numerous scrapers, the White Rock site has an abun dance of bifaces. More than 29 percent of the chipped stone tools from the White Rock site are bifaces (Table 1 ). This is much higher than other Oneota assemblages, including the otherwise very comparable Glen Elder assem blage. This may be due in part to the large size and apparent visibility of the bifaces. Many of those included in this study assemblage were part of the A.T. Hill collection and were probably surface finds from cultivated fields.
Nonetheless, the abundance of bifaces, many of substantial size, seems to be one characteristics of the White Rock (and probably the nearby Warne)
site.
The bifaces from the White Rock site overlap the range of sizes of bifaces from other Oneota sites, but are also larger in many cases. For example, the maximum length, width, and weight measurements of bifaces from Area H of the Tremaine site in the LaCrosse area of Wisconsin do not exceed 109 mm, 97 mm, and 354 g, respectively (Goatley 1995:148) . The maximum measurements of complete bifaces in the White Rock assemblage are 365 mm, 130 mm, and 1126 g, respectively. Thickness measurements are very similar and range in both assemblages between 4-42 mm. The differences between these assemblages are likely a factor of raw material. Niobrara jas per, the most abundant raw material in the White Rock assemblage, can be extracted from natural outcrops in large, lenticular pieces (Stein 2004) .
Although the White Rock site lies some distance from the source area of this material, it was brought to the site in fairly large pieces as is evident from the sizes of some of the bifaces. The bifaces at the Tremaine site were made from a wider variety of materials, including Prairie du Chien group cherts, Silicified Sandstone, and Grand Meadow chert (Goatley 1995:158, Table   8 .7). These materials appear to have been available in much smaller pieces and likely were not as abundant.
Niobrara jasper bifaces have also been recovered from the nearby Warne site (also White Rock Oneota).
Relatively large bifaces ("chipped celts" and "blanks") were recovered during excavations at the Warne site as part of the River Basin Surveys in 1956 (Neuman 1963:284-285) .
George Warne, former owner of this site, also collected bifaces and other artifacts from this site. A number of these are preserved in the Floyd and Ada Jane (Stein 2004:35-40; Thies 2002 Thies , 2003 .
The form and function of the White Rock bifaces is varied. Although many are ovate, waisted and other forms also exist. No elliptical bifaces, such as found at certain Midwestern Oneota sites (Goatley 1995 (Goatley :1148 et al. 2001:86; Logan 1995; Neuman 1963; Ritterbush and Logan 1991:90) . Beveled knives are also pres ent at the Leary site, a late prehistoric Oneota site in extreme southeastern Nebraska (Hill and Wedel 1936:50-51) . Although bifacial knives are noted at the generally contemporaneous Dixon site in northwestern Iowa, those with beveled edges are not common. Harvey (1979) did not record any in the assemblage from this site, but Finney and Crawford (1999:57) found three in the assemblage recovered in 1994. Beveled knives are also pres ent in other western Oneota assemblages, including from the Utz, Fanning, and Blood Run sites, which represent later Oneota (post-1400) occupations (Bray 1991:107; Harvey 1979:146-157; Wedel 1959:155) . The prevalence of beveled knives at White Rock and other western Oneota sites is believed to be indicative of extensive bison hunting (cf. Sollberger 1971) .
As described above, 29 unnotched points were recovered from the White Rock site (Table 1, Figure 10 ). These include bifacial and unifacial forms, as well as edge-modified flakes. Comparable small, triangular unnotched points predominate at Oneota sites across the central portion of the United States (Henning 1998:349; Hollinger 1993:74-75; Morrow 1984:80-81) .
In overall outline and size, these tools are similar to point preforms and arrow points found at sites in the Central Plains that are contemporaneous or slightly earlier than the White Rock Oneota occupation of this region.
The Central Plains tradition points, however, are commonly side-notched (Owada and Ritterbush 1999) . Side-notched arrow points occur in other Oneota assemblages, albeit in very small numbers. As noted above, three small side-notched points are included in this study sample. Two others were recovered during later investigations of the White Rock site (Logan 1995:67-68; Neuman 1963:267) . Other reports of side-notched arrow points in White Rock assemblages include nine from the nearby Warne site (Logan 1995:68; Neuman 1963:282) , two possible notched arrow points from the Glen Elder site (Blakeslee et al. 2001:86) , and one from the Meek site (Ritterbush and Logan 1991:89) . Other western Oneota sites that in clude notched arrow points are Leary (n=3; Hill and Wedel 1936:49) and Dixon (n=5, although some of the latter are larger than most Oneota points; Harvey 1979:81 ing the ease with which bifacial forms can be fashioned from this material.
Although not as frequently, Niobrara jasper was also commonly used for scrapers (56 percent; 34 percent Flint Hills cherts). Both Niobrara jasper and Flint Hills chert flakes and blades were modified for tools or discarded during the flintknapping process. The overall preference for Niobrara jasper suggests more frequent movement to the west where this material outcrops (Logan 1995 (Logan , 1998b Ritterbush and Logan 2000) . Nonetheless, the pres ence of Flint Hills cherts from the east also indicates travel in that direction. 
Conclusions
Through this study we hoped to add to the literature on Oneota lithic arti facts, further the use of a standardized descriptive classification system for Oneota chipped stone artifacts, test the Oneota affiliation of the White Rock phase, and discuss differences in the lithic subassemblage that may reflect Oneota adaptation to the western Plains. We have found that use of a modi fied form of the analytical system developed by Lurie and Jeske (1990) pro vides a useful means of describing chipped stone artifacts recovered from the White Rock site in the 1930s. Use of standardized and clearly defined classes also greatly facilitates comparisons between Oneota assemblages (cf. Hollinger 1993:73) . We attempted this by comparing the White Rock site lithics with those from other western and Midwestern Oneota sites, espe cially the generally contemporaneous Tremaine and OT sites in southwest ern Wisconsin for which similar recording systems were used. Despite the small size of the White Rock lithic sub assemblage, it is apparent that stone tools similar to those in other Oneota assemblages were produced at this site. Clear similarities are seen in the form of the arrow points and in the prevalence of informal tools.
To facilitate the identification of informal (or "expediently manufac tured") tools, we modified the Lurie and Jeske (1990) analytical system to include debitage form and blank type. By doing this we eliminated the class of 'blades' as a tool type. Instead blades were recorded as a specific form of debitage or as a blank form for tools. Analysis of tool form combined with blank type shows that the inhabitants of the White Rock site frequently used informal tools. Rather than forming tools through extensive bifacial flaking, chipped stone tools were commonly produced by minimally re touching blades, flakes, and tabular pieces. This is evident in the frequency of retouched and utilized pieces. It can also be seen through analysis of the blank form of other tools, such as scrapers, unifaces, spokeshaves, triangu lar points, and even bifaces. The latter two tool types were formed as both formal (fully bifacial) and informal (incompletely modified blank) tools.
These data support the interpretation that the White Rock people relied on an informal chipped stone tool technology that made extensive use of both blades and flakes, as well as naturally formed tabular pieces. Informal chipped stone tools are common at Oneota sites throughout the Midwest and Plains (Finney and Crawford 1999:51; Goatley 1995:162; Jeske 1992) .
By recording blank type, it became evident that the White Rock people produced both flakes and blades. Blades are present in high frequencies at the White Rock, as well as at the Glen Elder sites (Blakeslee et al. 2001:88 89) , suggesting that blade technology was important to these westernmost Oneota.
It is postulated that this is a reflection of the size and quality of available lithic materials and the usefulness of blades in the production of tools that facilitated a Plains adaptation.
The White Rock Oneota clearly had access to quality lithic materials, namely Niobrara jasper and Flint Hills cherts, which occur in quantity as large lenses or nodules and are easily obtained from outcrops in northwest ern and eastern Kansas, respectively. The White Rock site is not located near these outcrops, yet the abundance of large chipped stone tools (and discard of usable tools) suggests that the White Rock site occupants had easy ac cess to these materials. Other data, especially the abundance of bison bone, lack of evidence for substantial shelters, and distribution of White Rock phase sites in north-central Kansas and southern Nebraska suggest that the White Rock Oneota were mobile, traveling through the heart of the Central
Plains from base villages along White Rock Creek (Logan 1998a (Logan , 1998b Rit terbush and Logan 2000) . These travels took them into the northern Flint
Hills and into northwestern Kansas where they obtained these quality lithic materials. Much of the initial production of tools may have occurred at the source areas as the limited quantity of debitage and few cores at the White Rock, as well as the Glen Elder, sites hints that initial stone tool production was limited at these sites. We suggest that much of the material may have been transported to the White Rock site in the form of bifacial blanks that could be worked into tools or used as cores. One difference between the White Rock lithic subassemblage and other Oneota assemblages lies in the greater overall size of bifaces. (The nearby Warne site also includes numer ous large bifaces.) As noted above, this is likely a reflection of raw material availability and form. Niobrara jasper, which was readily available to only the westernmost Oneota, is easily formed into large bifacial blanks due to its common natural form. A call is made for formal use-wear analysis of the abundant and often large bifaces at the White Rock (and Warne) sites(s) to determine their function and whether some of these served as bifacial cores.
Another variation between the White Rock site chipped stone subassem blage and those from other Oneota sites, especially those in the Midwest, is the abundance, size, and variety of scrapers. The high incidence of scrapers can be measured using Hall's (1962) scraper-point index. Boszhardt and McCarthy (1999) (Boszhardt and McCarthy 1999) . The high incidence of scrapers in White Rock phase and other west ern Oneota assemblages, combined with other data (e.g., abundant bison remains) indicating frequent hunting of bison, no doubt reflects extensive working of hides. It takes a significant number of scrapers to prepare hides, especially those of bison. This may explain in part the production of blades, whose form is well suited for end scrapers that can be repeatedly sharpened and for informal knives used for cutting (hides as suggested by Blakeslee and others [2001:88-89] ).
Another chipped stone tool form common at White Rock sites, less so at other western Oneota sites, but rare at eastern Oneota sites is the beveled knife. Like the abundance of scrapers, these tools are believed to indicate extensive butchering, presumably of bison.
As this study shows, analysis of chipped stone tools from the White Rock site reinforces the current interpretation derived largely from ceramic, faunal, and settlement data that White Rock archaeological remains rep resent the activities of Oneota migrants on the Plains where they became heavily dependent on bison hunting (Logan 1995 (Logan , 1998a (Logan , 1998b ; Ritter bush and Logan 2000) . As discussed elsewhere, this adaptation likely was related to procurement, processing, and exchange of bison products, such as hides, dried meat, and certain bones (e.g., scapulae) for tools (Ritterbush 2002a ).
